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©  Extrusion  head  for  producing  tread  plies  for  road  vehicle  tires. 

o  

©  An  extrusion  head  (1)  defined  by  a  number  of 
superimposed  plates  (7,8,9,10)  and  by  a  casing  (55) 
housing  the  plates  (7,8,9,10)  and  defining  two  shoul- 
der  surfaces  (68,69)  forming  an  angle  and  perpen- 
dicular  to  the  plates  (7,8,9,10);  the  plates  (7,8,9,10), 
when  packed  together,  defining  an  intermediate 
guide  duct  (35)  for  reinforcing  wires  and  two  supply 
ducts  (11,23)  for  extruded  elastomeric  material  lo- 
cated  on  opposite  sides  of  the  intermediate  duct 
(35),  and  providing  for  locking  together  a  wire  guid- 
ing  device  (36)  and  a  die  (37)  presenting  respective 
flat  shoulders  (42,43;50,51)  parallel  to  a  first  (68)  of 
the  shoulder  surfaces  (68,69)  and  pressed  by  the 
plates  (7,8,9,10)  into  contact  with  one  another  and 
with  the  first  shoulder  surface  (68),  with  the  die  (37) 
located  between  the  first  shoulder  surface  (68)  and 
the  wire  guiding  device  (36). 
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The  present  invention  relates  to  an  extrusion 
head  for  producing  tread  plies  for  road  vehicle 
tires. 

In  particular,  the  present  invention  relates  to  an 
extrusion  head  of  the  type  comprising  a  number  of 
shaped  plates,  a  wire  guiding  device  and  a  die. 
When  packed  together,  said  plates  define  an  inter- 
mediate  guide  duct  for  reinforcing  wires,  and  two 
supply  ducts  for  extruded  elastomeric  material  lo- 
cated  on  opposite  sides  of  the  guide  duct,  and 
provide  for  locking  together  the  wire  guiding  device 
and  the  die. 

Known  extrusion  heads  of  the  aforementioned 
type  normally  comprise  a  pack  of  four  plates,  the 
middle  two  of  which  define  the  intermediate  guide 
duct  and  two  cavities  respectively  housing  the  wire 
guiding  device  and  die,  which  are  kept  a  given 
distance  apart  so  as  to  define  an  upper  and  lower 
passage  between  the  die  inlet  and  the  two  ducts 
supplying  the  elastomeric  material. 

The  major  drawback  of  such  an  arrangement  is 
that  the  wire  guiding  device  and  die,  the  mutual 
position  of  which  determines  the  geometrical  char- 
acteristics  of  the  tread  plies,  present  separate  con- 
necting  points  or  shoulders  and  are  not  directly 
connected.  Consequently,  differing  wear  on  the 
shoulders  results  in  a  corresponding  variation  in  the 
mutual  position  of  the  wire  guiding  device  and  die 
and  in  the  characteristics  of  the  tread  plies. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  an  extrusion  head  of  the  aforementioned  type 
designed  to  overcome  the  aforementioned 
drawback. 

According  to  the  present  invention,  there  is 
provided  an  extrusion  head  for  producing  tread 
plies  for  road  vehicle  tires,  connectable  to  the 
mouth  of  an  extruder  and  comprising  a  number  of 
shaped  plates,  a  wire  guiding  device  and  a  die; 
said  plates,  when  packed  together,  defining  an 
intermediate  guide  duct  for  reinforcing  wires,  and 
two  supply  ducts  for  extruded  elastomeric  material 
located  on  opposite  sides  of  said  guide  duct,  and 
locking  together  said  wire  guiding  device  and  said 
die;  characterised  by  the  fact  that  it  also  comprises 
locating  wall  means  perpendicular  to  said  plates; 
said  die  presenting  a  first  and  second  opposite 
surface  parallel  to  said  locating  wall  means;  said 
wire  guiding  device  presenting  a  third  surface  par- 
allel  to  said  locating  wall  means;  and  pressure 
means  being  provided  for  acting  on  said  plates  in  a 
first  direction  perpendicular  to  said  locating  wall 
means,  so  as  to  compress  said  die  with  said  first 
surface  contacting  said  locating  wall  means,  and 
said  wire  guiding  device  with  said  third  surface 
contacting  said  second  surface. 

A  non-limiting  embodiment  of  the  present  in- 
vention  will  be  described  by  way  of  example  with 
reference  to  the  accompanying  drawings,  in  which: 

Fig.1  shows  a  schematic  plan  view  of  a  pre- 
ferred  embodiment  of  an  extrusion  head  in  ac- 
cordance  with  the  present  invention; 
Fig.2  shows  a  schematic  exploded  view  of  the 

5  Fig.1  head  with  parts  removed  for  simplicity; 
Fig.3  shows  a  section  along  line  Ill-Ill  in  Fig.1. 
Number  1  in  Fig.s  1  to  3  indicates  an  extrusion 

head  for  producing  tread  plies  (not  shown)  for  road 
vehicle  tires. 

io  Head  1  comprises  an  intermediate  body  2  sub- 
stantially  in  the  form  of  a  rectangular  paral- 
lelepipedon  defined  laterally  by  a  front  surface  3, 
rear  surface  4  and  two  lateral  surfaces  5  and  6. 

Body  2  comprises  four  superimposed  plates  7, 
75  8,  9  and  10,  of  which  plates  8  and  9,  arranged 

contacting  each  other  between  plates  7  and  10,  are 
the  same  width  as  but  shorter  than  plates  7  and  10, 
and  are  arranged  with  their  rear  end  surfaces 
coplanar  with  the  respective  rear  surfaces  of  plates 

20  7  and  10  so  as  to  define  rear  surface  4. 
Top  plate  7  and  adjacent  plate  8  are  so  shaped 

as  to  define  a  duct  11  having  a  substantially  L- 
shaped  horizontal  section  and  an  inlet  at  one  end 
opening  on  to  surface  6  and  communicating  with 

25  the  mouth  12  of  an  extruder  13. 
In  particular,  for  defining  duct  11,  the  top  sur- 

face  of  plate  8  presents  a  substantially  L-shaped 
groove  14  extending  from  an  inlet  15  facing  surface 
6  to  an  outlet  16  at  front  surface  17  of  plate  8 

30  facing,  parallel  to  and  set  back  in  relation  to  sur- 
face  3.  Similarly,  the  bottom  surface  of  plate  7 
presents  a  groove  18  identical  to  groove  14  and 
extending  from  an  inlet  19  facing  mouth  15.  As  it 
nears  the  outlet  end  of  duct  11,  groove  18  gradu- 

35  ally  gets  shallower  until,  at  outlet  16,  the  bottom  of 
groove  18  blends  with  an  oblique  lateral  surface  20 
of  a  plate  21  parallel  to  surface  3  and  projecting 
downwards  from  the  bottom  surface  of  plate  7. 
Plate  21  is  as  long  as  the  width  of  groove  18,  is 

40  located  centrally  on  plate  7,  and,  on  the  side  facing 
surface  3,  is  defined  by  a  surface  22  perpendicular 
to  plate  7  and  parallel  to  surface  3,  a  top  portion  of 
which  is  formed  by  the  front  lateral  surface  of  plate 
7. 

45  Bottom  plate  10  and  adjacent  plate  9  are  so 
shaped  as  to  define  a  duct  23  which,  like  duct  11, 
presents  a  substantially  L-shaped  horizontal  section 
and  an  inlet  at  one  end  opening  on  to  surface  6 
and  communicating  with  the  mouth  12  of  extruder 

50  13. 
In  particular,  for  defining  duct  23,  the  bottom 

surface  of  plate  9  presents  a  substantially  L-shaped 
groove  24  extending  from  an  inlet  25  facing  surface 
6  to  an  outlet  26  at  front  surface  27  of  plate  9 

55  facing,  parallel  to  and  set  back  in  relation  to  sur- 
face  3.  Similarly,  the  top  surface  of  plate  10 
presents  a  groove  28  identical  to  groove  24  and 
extending  from  an  inlet  29  facing  mouth  25.  As  it 
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nears  the  outlet  end  of  duct  23,  groove  28  gradu- 
ally  gets  shallower  until,  at  outlet  26,  the  bottom  of 
groove  28  blends  with  an  oblique  lateral  surface  30 
of  a  plate  31  parallel  to  surface  3  and  projecting 
upwards  from  the  top  surface  of  plate  10.  Plate  31 
is  as  long  as  the  width  of  groove  28,  is  located 
centrally  on  plate  10,  and,  on  the  side  facing  sur- 
face  3,  is  defined  by  a  surface  32  perpendicular  to 
plate  10,  coplanar  with  surface  22  and  parallel  to 
surface  3,  a  bottom  portion  of  which  is  formed  by 
the  front  lateral  surface  of  plate  10. 

The  contacting  surfaces  of  adjacent  plates  8 
and  9  present  respective  straight  grooves  33  and 
34  defining  a  straight  duct  35,  the  inlet  of  which 
opens  on  to  rear  surface  4,  and  the  outlet  of  which 
opens  on  to  the  surface  defined  by  coplanar  sur- 
faces  17  and  27  for  enabling  the  passage  of  a 
number  of  reinforcing  cords  (not  shown)  for  a 
known  tread  ply  (not  shown)  in  which  said  cords 
are  enclosed  between  two  layers  of  elastomeric 
material  (not  shown). 

As  shown  more  clearly  in  Fig.s  2  and  3,  body  2 
also  comprises  a  wire  guiding  device  36  in  front  of 
the  outlet  of  duct  35  and  gripped  between  plates  7 
and  10  for  guiding  said  cords  to  the  inlet  of  a  die 
37.  Die  37  forms  part  of  body  2,  and  is  located 
between  plates  7  and  10,  in  front  of  wire  guiding 
device  36,  for  receiving  said  cords  and  two  layers 
of  elastomeric  material  from  ducts  11  and  23,  and 
feeding  them  together  to  a  mouth  38  in  front  of 
front  surface  3  of  body  2. 

As  shown  particularly  in  Fig.2,  wire  guiding 
device  36  comprises  two  specularly  identical 
blocks  39  arranged  facing  and  one  on  top  of  the 
other,  and  each  parallel  to  surface  3  and  equal  in 
length  to  the  distance  between  surfaces  5  and  6. 
Each  block  39  is  the  same  thickness  as  each  of 
plates  8  and  9,  and  comprises  a  wedge-shaped 
intermediate  portion  40  and  two  end  portions  41, 
each  in  the  form  of  a  rectangular  parallelepipedon 
having  a  front  surface  42  and  rear  surface  43 
parallel  to  surfaces  3,  17  and  27.  Each  block  39 
also  presents  a  rear  longitudinal  rib  44  with  which 
corresponds  a  groove  45  on  facing  surface  17,  27. 
The  facing  surfaces  of  said  two  intermediate  por- 
tions  40  define  a  wire  guiding  channel  46. 

In  use,  blocks  39  are  arranged  contacting  each 
other  and  inserted  between  plates  7  and  10  so  that 
rear  surfaces  43  contact  coplanar  surfaces  17  and 
27  of  plates  8  and  9,  and  ribs  44  engage  grooves 
45  and  are  thus  gripped  between  plates  8  and  9. 

In  the  above  position,  intermediate  portions  40 
are  arranged  with  their  outer  surfaces  inclined  fac- 
ing  oblique  surfaces  20  and  30  of  plates  21  and  31  , 
so  as  to  define,  with  plates  21  and  31  ,  two  tapered 
channels  47  and  48  converging  towards  the  end  of 
channel  46  and  respectively  communicating  with 
ducts  11  and  23;  and  surfaces  42  are  arranged 

coplanar  with  each  other  and  with  surfaces  22  and 
32  of  plates  21  and  31  . 

As  shown  particularly  in  Fig.2,  die  37  com- 
prises  two  specularly  identical  blocks  49  arranged 

5  facing  and  one  on  top  of  the  other,  and  each 
parallel  to  surface  3  and  equal  in  length  to  the 
distance  between  surfaces  5  and  6.  Each  block  49 
is  the  same  thickness  as  each  of  plates  8  and  9, 
and  is  in  the  form  of  a  rectangular  parallelepipedon 

io  defined  by  a  front  surface  50  and  rear  surface  51 
parallel  to  each  other  and  to  surface  3.  The  con- 
tacting  surfaces  of  blocks  49  present  respective 
grooves  52  defining  a  channel  53  perpendicular  to 
surface  3  and  substantially  aligned  with  channel  46. 

is  Channel  53  terminates  at  the  front  in  mouth  38,  and 
presents  a  rear  end  flaring  towards  surface  4  and 
communicating  with  both  channel  46  and  the  outlet 
ends  of  channels  47  and  48.  Mouth  38  is  formed 
on  the  front  end  of  a  front  appendix  54  substan- 

20  tially  rectangular  in  section  and  extending  fron- 
twards  from  coplanar  surfaces  50. 

In  use,  blocks  49  are  arranged  contacting  each 
other  and  inserted  between  plates  7  and  10  so  that 
rear  surfaces  51  contact  coplanar  surfaces  42  of 

25  blocks  39  and  surfaces  22  and  32  of  plates  21  and 
31  of  plates  7  and  10. 

In  the  above  position,  coplanar  front  surfaces 
50  project  slightly  forward  in  relation  to  surface  3 
defined  by  the  coplanar  front  surfaces  of  plates  7 

30  and  10. 
As  shown  particularly  in  Fig.s  2  and  3,  head  1 

also  comprises  an  outer  casing  55  partially  enclos- 
ing  body  2  and  comprising  a  cup-shaped  bottom 
half  shell  56  with  its  concave  side  facing  upwards, 

35  and  a  cup-shaped  top  half  shell  57  with  its  concave 
side  facing  downwards. 

Half  shells  56  and  57  comprise  respective  flat 
bottom  walls  58  and  59  of  substantially  the  same 
shape  and  size,  and  respective  lateral  walls  per- 

40  pendicular  to  bottom  walls  58  and  59  and  compris- 
ing  a  front  and  rear  wall  60  and  61  parallel  to  each 
other  and  to  surfaces  3  and  4  and  separated  by  a 
distance  greater  that  that  between  said  surfaces  3 
and  4;  and  two  lateral  walls  62  and  63  parallel  to 

45  surfaces  5  and  6  and  separated  by  a  distance 
greater  than  that  between  said  surfaces  5  and  6. 

Walls  62  and  63  are  fitted  through  with  ties  64 
perpendicular  to  walls  58  and  59  for  drawing  half 
shells  56  and  57  together  and  so  compacting  body 

50  2  to  a  given  pressure  perpendicular  to  plates  7  and 
10. 

Front  walls  60  present  respective  recesses  65 
defining  a  passage  for  appendix  54;  rear  walls  61 
present  respective  recesses  66  defining  an  inlet 

55  channel  for  said  cords;  and  lateral  walls  63  present 
respective  recesses  67  defining  a  channel  engaged 
by  mouth  12  of  extruder  13. 

Front  walls  60  and  lateral  walls  63  present 

3 
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respective  inner  surfaces  68  and  69  parallel  to  and 
facing  respective  surfaces  3  and  6  and  constituting 
the  shoulder  surfaces  of  two  thrust  devices  70  and 
71  supported  on  bottom  half  shell  56  and  designed 
to  act  on  body  2  perpendicularly  to  respective 
surfaces  68  and  69. 

As  shown  in  Fig.1,  device  70  is  an  axial  thrust 
device  comprising  adjustable  thrust  elements  con- 
sisting  of  screws  72  fitted  through  wall  61,  and  a 
push  element  73  substantially  in  the  form  of  a  U  to 
prevent  interfering  with  the  passage  of  said  cords, 
and  housed  inside  casing  55  to  engage  plates  7  to 
10  along  surface  4. 

When  torqued,  screws  72  push  the  whole  of 
body  2  towards  shoulder  surface  68,  so  as  to 
compress  surface  50  of  die  37  into  contact  with 
surface  68  by  means  of  plates  7  and  10  and 
respective  plates  21  and  31,  and  wire  guiding  de- 
vice  36  into  contact  with  surface  51  of  die  37  by 
means  of  plates  8  and  9  and  respective  surfaces 
17  and  27. 

By  virtue  of  the  above  flat  locating  surfaces 
arranged  contacting  one  another  and  parallel  to 
shoulder  surface  68,  the  mutual  position  of  wire 
guiding  device  36  and  die  37,  on  which  the  geome- 
try  of  the  tread  ply  depends,  is  thus  perfectly 
defined  and  substantially  constant. 

As  shown  in  Fig.1,  device  71  is  a  transverse 
thrust  device  comprising  adjustable  thrust  elements 
consisting  of  screws  74  fitted  through  wall  62,  and 
a  push  element  75  consisting  of  a  flat  plate  housed 
inside  casing  55  and  engaging  plates  7  to  10  along 
surface  5  together  with  wire  guiding  device  36  and 
die  37.  Push  element  75  provides  for  pushing  all 
the  above  components  against  shoulder  surface  69 
for  ensuring  fluidtight  connection  of  ducts  11  and 
23  to  mouth  12  of  extruder  13,  and  correct  trans- 
verse  adjustment  of  wire  guiding  device  36  and  die 
37  in  relation  to  each  other  and  to  plates  7  to  10. 

Before  setting  ties  64  to  the  required  compact- 
ing  pressure  on  plates  7  to  10,  thrust  devices  70 
and  71  are  obviously  set  for  positioning  body  2 
against  shoulder  surfaces  68  and  69. 

Claims 

1.  An  extrusion  head  (1)  for  producing  tread  plies 
for  road  vehicle  tires,  connectable  to  the  mouth 
(12)  of  an  extruder  (13)  and  comprising  a  num- 
ber  of  shaped  plates  (7,8,9,10),  a  wire  guiding 
device  (36)  and  a  die  (37);  said  plates 
(7,8,9,10),  when  packed  together,  defining  an 
intermediate  guide  duct  (35)  for  reinforcing 
wires,  and  two  supply  ducts  (11,23)  for  ex- 
truded  elastomeric  material  located  on  oppo- 
site  sides  of  said  guide  duct  (35),  and  locking 
together  said  wire  guiding  device  (36)  and  said 
die  (37);  characterised  by  the  fact  that  it  also 

comprises  locating  wall  means  (60)  perpen- 
dicular  to  said  plates  (7,8,9,10);  said  die  (37) 
presenting  a  first  and  second  opposite  surface 
(50,51)  parallel  to  said  locating  wall  means 

5  (60);  said  wire  guiding  device  (36)  presenting  a 
third  surface  (42)  parallel  to  said  locating  wall 
means  (60);  and  pressure  means  (70)  being 
provided  for  acting  on  said  plates  (7,8,9,10)  in 
a  first  direction  perpendicular  to  said  locating 

io  wall  means  (60),  so  as  to  compress  said  die 
(37)  with  said  first  surface  (50)  contacting  said 
locating  wall  means  (60),  and  said  wire  guiding 
device  (36)  with  said  third  surface  (42)  contact- 
ing  said  second  surface  (51). 

15 
2.  An  extrusion  head  as  claimed  in  Claim  1, 

characterised  by  the  fact  that  said  plates 
(7,8,9,10)  are  four  in  number,  of  which  two  are 
outer  plates  (7,10)  and  the  other  two  are  inter- 

20  mediate  plates  (8,9)  located  between  said  out- 
er  plates  (7,10);  said  outer  plates  (7,10)  projec- 
ting  at  one  end  in  relation  to  said  intermediate 
plates  (8,9)  and  gripping  said  wire  guiding  de- 
vice  (36)  and  said  die  (37). 

25 
3.  An  extrusion  head  as  claimed  in  Claim  2, 

characterised  by  the  fact  that  each  said  outer 
plate  (7)(10)  presents,  at  said  wire  guiding  de- 
vice  (36),  a  plate  (21,31)  arranged  transversely 

30  in  relation  to  said  ducts  (1  1  ,23,35)  and  extend- 
ing  towards  said  wire  guiding  device  (36);  each 
said  plate  (21)(31)  presenting  a  first  lateral  face 
(20)(30)  defining,  with  a  surface  of  said  wire 
guiding  device  (36),  an  end  portion  (47)(48)  of 

35  a  respective  said  supply  duct  (11)(23),  and  a 
second  face  (22)(32)  parallel  to  said  locating 
wall  means  (60)  and  brought  by  said  pressure 
means  (70)  into  contact  with  said  second  sur- 
face  (51). 

40 
4.  An  extrusion  head  as  claimed  in  Claim  2  or  3, 

characterised  by  the  fact  that,  on  the  side 
facing  said  locating  wall  means  (60),  said  inter- 
mediate  plates  (8,9)  are  defined  by  respective 

45  end  surfaces  (17,27)  parallel  to  said  locating 
wall  means  (60);  said  wire  guiding  device  (36) 
presenting  a  fourth  surface  (43)  opposite  and 
parallel  to  said  third  surface  (42);  and  said 
coplanar  end  surfaces  (17,27)  of  said  inter- 

so  mediate  plates  (8,9)  being  brought  by  said 
pressure  means  (70)  into  contact  with  said 
fourth  surface  (43). 

5.  An  extrusion  head  as  claimed  in  any  one  of  the 
55  foregoing  Claims,  characterised  by  the  fact 

that  it  comprises  further  locating  wall  means 
(63)  parallel  to  said  first  direction,  and  further 
pressure  means  (71)  acting  in  a  second  direc- 

4 
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tion  perpendicular  to  said  first  direction  and 
towards  said  further  locating  wall  means  (63); 
said  plates  (7,8,9,10),  said  die  (37)  and  said 
wire  guiding  device  (36)  presenting  the  same 
dimension  in  said  second  direction,  and  said  5 
further  pressure  means  (71)  providing  for 
bringing  said  plates  (7,8,9,10),  said  die  (37) 
and  said  wire  guiding  device  (36)  into  contact 
with  said  further  locating  wall  means  (63). 

10 
6.  An  extrusion  head  as  claimed  in  Claim  5, 

characterised  by  the  fact  that  said  supply 
ducts  (11,23)  are  connected  to  the  mouth  (12) 
of  said  extruder  (13)  at  said  further  locating 
wall  means  (63).  is 
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